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Cancer Mortality in Nonsmoking Women with. Smoking 
Husbands Based on a Large-Scale Cohort Study in Japan 1 

Takes^Hirayama 

National Cancer Center Research Institute. /*/ Tsukiji 5-chome. Chuo-ku. Tt*L\n 104. Jupu* 

Mortality of 91340 nonsmoking wives was studied in relation to the smoking habits of 
their husbands by means of a cohort study in Japan. During 16 years of follow-up. 200 
deaths from Jung cancer look place. The relative risks of lung cancer in these nonsmoking 
wives were 1.00. 1.36. 1.42. 1.58. and li.9l when husbands were nonsmokers, ex-smokers, 
or daily smokers of I-14. 15-19. or 20 or more cigarettes daily, respectively Corresponding 
relative risks for stomach cancer were 1.00. 1.16 1.00. 1.00: and ; 1.01 . respectively Spec¬ 
ificity of association and internal consistencies were observed. Among cancers of each site, 
a similar tendency toward risk elevation in nonsmoking wives with smoking husbands was 
observed for nasal sinus cancer, brain tumors, and cancer of all sites besides lung cancer 
In interpreting these results, the significance of proximity in exposure to sidestream smoke 
in Japanese homes was stressed. C ihm Pr*« Inc 

INTRODUCTION 

The possible health hazard due to passive smoking was evaluated by the ob¬ 
servation of mortality in nonsmoking wives with smoking husbands. As reported 
previously (6). nonsmoking wives of heavy smokers had a significantly elevated 
risk of lung cancer. Results of our large-scale cohort study reported here not only 
confirm the results of the previous report, but also reveal additional evidence of 
the health consequences of passive smoking by pointing out excess deaths due 
to cancer of other selected sites. 

MATERIALS AND METHODS 

A prospective cohort study on the health consequences of cigarette smoking 
has been in progress in Japan since the fall of 1965. In total. 265,1 IS adults 
(122.261 men and 142.857 women! ages 40 years and above. 94.89£ of the census 
population in the study area in 29 Health Center Districts in Japan, participated. 
They were interviewed from October I to December 31. 1965. and have been 
tracked by establishing a record linkage system between the risk factor records 
and death certificates. 

The 16-year follow-up results of this ccnsus-population-based cohort study 
were used as the materials for the study 

RESULTS 

In a large-scale cohort study carried out in Japan from 1966 to 1981 non¬ 
smoking wives with smoking husbands were found to carry a significantly ele- 

1 Presented at the Symposium “Medical Perspectives on Passive Smoking 
Vienna. Austria. 
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vftted risk of lung cancer (n * 200). nasal sinus cancer in. * 28), brain tumors 
(ti • 34). and cancer of all sites (it * 2705). 

Lung Cancer 

A total of 429 deaths from lung cancer in women was recorded during the 16 
years of follow-up (1966-1981 > Of these deaths. 303 occurred among nonsmokers 
and 200 among 91340 nonsmoking married women whose husbands' smoking 
habits were known. 

The standardized mortality ratios (SMRs) of lung cancer in nonsmoking women 
were MX). 1.36. 1.42. 1.58. and 1.91 when husband ex- 

smokers. or daily smokers of I—14.'15-19* 
tf i^ectivelyHone-tail F vaJuei»rk^ 

relationship was observed by age and occupation of the Husband (Table 2). 

This tendency is in sharp contrast with that of stomach cancer, where no re¬ 
lationship at all exists between the risk in nonsmoking wives and the amount of 
smoking by the husband (Tables 3 and 4. Figs. I and 2). 

Similar trends of lung cancer risk elevation in nonsmoking women with the 
increase in the extent of the husband s smoking w ere observed in each time period 
of observation, in each age group, both by age of husbands and by age of wives, 
in each occupational group, and in most areas under observation (internal con¬ 
sistency) (Fig. 3) (7). No other characteristics of husbands or wives themselves 
were found to elevate the risk of lung cancer in their nonsmoking partners (7) 
(Table 5). 

^Nonsmoking husbands with smoking wives also showed an,elevated risk of 
lung cancer, the SMRs being 1.00, 2.14, and 2.31 m nonsmoking wives, wives 
smoking 1*19 cigarettes, and wives smoking 20 or more cigarettes daily, respec¬ 
tively* 0.0177). This observation also strengthens the evidence listed above 
(Table 6). 


TABLE 1 

Llnc Cancer Mortality is Women ov Ace Grolt and iy Hlsrands Smoking Harit 
(Patient Herself a Nonsmoker f 




Husband s wnofcm# habit 



Hutbt&d s 

Wt group 

Ncmmotcr Eesmoker 

1-14/day 

!5-l*day 

20+/<Uy 

Total 

40-49 

30-59 

• 0-09 

*10-79 

4 

10 

II 

5 

6.229 1 1.253 

7.791 3 1.022 

7.120 11 2.687 

755 2 348 

1 1.621 

20 9.661 

21 7.243 

2 612 

• 3.158 

1 4.052 

♦ 2.513 

1 105 

16 10.764 
24 9.120 

23 4.651 

II 226 

3? 32.027 

65 33.253 
•9 24.2)4 

11 2.046 

iDUl 

r 

21.195 17 6^12 

38 26.144 

24 I1J2B 

64 25.461 

200 9LS40 

Tk weighted perni 
nanutt of rate rati© 

1.00 



'-»4 n 

!9Kf 271 

,TK vi.34 

Mantel ti tension 

chi 2.915 

and le si- based 90^ 
confidence bmiu 





On*-tail 

P value 0.00178 

Mantel-HaenvzeMchi 
Om-ujI e value 


1.0*55 

— 0 1SS9 

1.1290 

00337 

3 0295 
0.0012 



* Prospective *tud>. 1966- 1981. Japan 
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TABLE 2 

Lung Cancer Mortality in Women by, age Group, by, Occupation, and by Husbands-' 
Smoking Habit (Patient Herself a Nonsmoker r 




Husband v smoking habit 




Husbands Husband's 



ERtmoker 





occupation age group 

Non smoker 

l-19/day 

20- 

'day 

Total l 

Agricultural 40-49 

I 

uq: 

6 5.941 

9 

3.636 

16 

12:079 

-worker 50-59 

4 

3.490 

16 6J12 

9 

3.514 

29 

1362) 

60-09 

13 

4.064 

33 6.845 

10 

2.152 

56 

13,061 

70- 

3 

323 

1 446 

0 

69 

4 

658 

TotaJ 

21 

10.406 

56 20.044 

26 

9.39H 

105 

39 641 

Other 40-49 

3 

3.7 77 

9 9.093 

7 

7.126 

19 

19.948 

50-59 

6 

4,294 

15 6.S30 

15 

6.306 

36 

19 430 

60-69 

5 

3.036 

15 3.596 

13 

2.499 

33 

11.133 

70- 

2 

432 

4 61.9 

1 

137 

7 

1.188 

•fcul 

16 

11.489 

43 34.140 

36 

16.070 

95 

51.699 

The weighted point 
estimate of rate ratio 

100 



N *n 

ri - 

V 

3 

Mantel extension 
chi 3 145 

and test-based 90C£ 






One-tail 


confidence limits 






P value 

0.00083 

Mantel-Haenszel chi 



1.766 

3.053 



One-tail P value 



0.0370? 

0.001 111 




* Prospective suidy. 1966-1961. Japan 
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TABLE 3 

Stomach Cancer Mortality in Women by Age Group and by Husbands* Smoking Habit 
(Patient Herself a Nonsmokert 


Husband i 
age group 




Husband s smoking habit 




Tout 

Nonsmoker 

Etvmoker 

1- 14 day 

15- 

19 day 

20* day 

40-49 

31 

6,229 

12 

1.25? 

44 fl.621 

23 

5-15R 

4* 10 7m 

15* 

32.02- 

50-59 

60 

7.791 

14 

1.922 

82 9.66* 

36 

4 052 

77 9.820 

269 

33.253 

60-69 

121 

7.120 

50 

2.6*7 

KP* 7.24V 

40 

2513 

7| 4.651 

398 

24.214 

70-79 

7 

755 

4 

348 

II 612 

1 

105 

6 226 

29 

2,046 

Tout 

219 

21.695 

B0 

6.212 

246 26.144 

mo 

11.828 

209 25.461 

854 

91.540 


The weighted point . ^ 
estimate of me 
ratio and test-based 

905F confidence limits 


,oo <iiZ 


. 1 19 

1 0,< ^0B6 

Mantel extension 
chi -0.270 

One-tail 

F value 

0.39358 

Mantel-HarnszeJ chi __ 
One-iail P value 

1.059 

0 14480 

-0.016 

049362 

-0.033 

0 48684 

0 091 
0.46375 



* Prospective uudy. 1966-1961. Japan. 
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TABLE 4 

Stomach Cancer Mortauitv is Women a\ Age Groif. at Occlfatiov. and b> Hisbands* 
Smoking Habit iPatiem Herself a Nonsmokekt 


Husband's smoking habit 

Husband's Husband's Exsmoker 


occupation 

age group 

Nonsmoker 

1- 

l*day 

20- 

/day 


Tola! 

Agricultural; 

40-49 

15 

2.502 

41 

5.941 

H 

J.6J6 

79 

12.079 

worker 

50-59 

57 

3.497 

56 

6.812 

37 

3.514 

130 

13.823 


60-69 

77 

4.084 

116 

6.K45 

43 

2.152 

236 

13.081 


70- 

3 

323 

13 

446 

3 

89 

19 

858 

Total 


130 

10.406 

226 

20.044 

108 

9.341 

464 

39.841 

Other 

40-49 

18 

3.727 

38 

V.093 

23 

7.128 

79 

19.948 


50-59 

03 

4.294 

76 

8.830 

40 

6.306 

139 

19.430 


60-69 

44 

3.036 

83 

5.598 

35 

2.499 

162 

11.133 


70- 

4 

432 

3 

619 

V 

137 

10 

1.188 

Total 


89 

11.489 

200 

24 140 

101 

16.070 

390 

51.699 


The weighted point estimate 
of me ratio and test-based 

9CK? confidence limits 

IjW 

**<3 

'"<S: 

Mantel extension 
chi 0.234 

One-tail 

P value 0.40749 

Mantel-Haenszel chi 

One-tail P value 

— 

0.298 

0 38285 

0.486 

0.31348 




* Prospective study. 1966-1981. Japan 



Fig. I Relative rivks oflun# cancer and siomach cancer in VI.MO nonsmoking wives by husbands' 
smoking habiL (Prospective Sludy. I VMS- IVKI. Japan > 
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FiO. 2. Mortality ratios for lung cancer and stomach cancer in nonsmoking wives by husbands' 
smoking habits. <Prospective Study. 1966-1981. Japan ! 


Nasal Sinus Cancer 

A significant risk elevation of cancer of para nasal sinuses in nonsmoking wives 
was observed according to the amount that husbands smoked, the SMRs being 
1 00. 1.67, 2.02. and 2.55 whei^husbattds^were nonsmokers or smokers’of 10- 
14. 15-!?. or 20 or more cigarettes daily, respeejively (P - 0:02482) (Table 7). 
No other risk factors studied were identified as"significantly altering the risk of 
nasal sinus cancer in women. 


*v w :f msoorcs 





Ir occjpction of husooras* 



31 58- rrrrn ■ «. 



* D**-Storzcrc>CtC 


Ftc. 3 Mortality ratios for lung cancer in nonsmoking wives by husbands' smoking habits (Pro¬ 
spective Study, 1966-1981. Japan. I 
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TABLE 5 


Ll'NG Cancer Mortality is Nonsmoking Women: Ratkj *y Selected Risk F.Arroasr 



Mortality ratio 
(relative risk)! 

Chi-w^are 

values 

Husband's characteristics 

Smoking (20 cig */dayl 

1 91 

V 18 

Drinking 

1.06 

004 

Population density 600-^-600 

t.10 

0.30 

Women's characteristics 

Occupation: Agnculturt/others 

095 

0.17 

Number of children: 0-.V4-9 

1.09 

048 

Drinking 

i.o: 

001 

Meat: Daily/others 

M2' 

009 

GreenTyello^ vegetable Daili others 

0.88 

0.93 

Soybean paste soup: Daily/others 

1 08 

0.29 


• Prospective study. 1966-1981, Japan. 


Brain Tumors 

' The risk of brain tumor was also observed to increase with an increase in the 
extent of husbands' smoking habits, thfcjisk for nonsmoking women being 1.00/ 
3.03, 6.25. and 4.32whenhusbandSwere*nonsrnokeri or smokers of 1-14. 15- . 
19. or 20 or more cigarettlf^diiiFy; resjxKtively IP « 0.00376) (Table 8). 

Cancer of All Sites 

In the case of cancers of all sites, a significant elevation in risk was observed, 
the SMRs for nonsmoking women being 1.00. l l.& : and 1.23 when husbands were 
nonsmokers, ex-smokers, or smokers of T—19 or 20 or more cigarettes daily. 


TABLE 6 

Lung Cancm Mortality in Nonsmoking Husiands »v Wives' Smoking Habit- 


Wife's smoking habit 

Husband's --——- 

age group Nonsmoker l-19/day 20+/day Total 


40-59 

24 

10.741 

1 321 1 184 

26 

11.246 

60- 

33 

8.538 

3 276 2 229 

M 

9.043 

Total 

51 

19.279 

597 * 413 

64 

20.289 

The weighted point esumate 
of rate ratio and test-based 


1.00 


Mantel extension 

90 % confidence limits 


1.00 

Z*<U> 

chi 

One-tail 

1.989 



P value 

0.02335 

Mantel-Haenszel chi 



2.1046 



One-tail P value 



0.0177, 




• Prospective study. 1966- 1981. Japan: 


Source: https://www.industrydocuments.ucsf.edu/docs/hppx0000 


2023512569 



686 


T. HIRAYAMA 


TABLE 7 

Nasal Sinls Cancer Mortality in Women bv ace Group and by. Husbands' Smomnc Hvbit 
(Patient Herself a Nonsmokert 






Husband s smokini habit 













age |roup 

Non smoker 

Etsmoker 

1-14 day 

15-19 day 

20- day 

Total 

40-49 

0 

6.229 

0 

1.25? 

1 1.621 

1 3.158 - 

2 10 764 

4 

32.027 

50-59 

1 

7.791 

0 

1.922 

3 9.668 

1 4.032 

2 9.820 

7 

33.253 

60-69 

4 

7.120 

0 

2.6K7 

? 7J4> 

2 2.313 

6 4.651 

1? 

24.214 

70-79 

0 

735 

0 

>48 

0 612 

0 105 

0 226 

0 

2.046 

Toul 

5 

21.895 

0 

6.212 

9 26.144 

4 IIJ28 

10 25.46! 

28 

91.540: 

The weighted point 
estimate of rate 


LOO 


— 

1 67<!* 
7 ^0.67 


2 «<* 27 
V 1.04 

Manic! cxtenMon 

ituo and test-based 








chi 

1 963 

90* confidence 








One-tail 1 


limits 








P value 

0 02482 

Mantel-Haentzel cht 





0916 

1.012 

1.713 



One*taU F value 





0.1783 

0 15577 

0 04 336 




Note. In computation. i|t» 60-69 and 70-79 were combined 
• Prospective study. 1966- 198U Japan. 


respectively (fL^p.00020) (Table 9K,TWs risk elevation is influenced by the 
elevated risk of lungicangp^and cancers 4 'of other selected sites such as nasal 
sinus cancer* v br^n tumorrand possibly also breast cancer. Risk elevation for 
cancer of all sites becomes nonsignificant when these cancers are excluded. No 
significant association was observed with other cancers such as those of the 
mouth, pharynx, esophagus, stomach, colon, rectum, liver, pancreas, perito¬ 
neum. cervix, ovary, urinary bladder, skin, bone, malignant lymphoma, or leu- 


TABLE 8 

Brain Timor Mortality in Women by Age Group and by Hlsbanos Smoking Habit 
(Patient Herself a Nonsmoker r 





Husband s smobrns habit 





Husband's 
arc group 










Nonsmoker 

Ei'imofcer 

I-I4'day 

IS- 

19 day 

20- day 

Total 

40-49 

0 6.229 

0 

1.255 

1 8.621 

6 

5.158 

4 I0j764 

iii 

32.027 

50-59 

1 7.791 

0 

1.922 

4 9.668 

3 

4.052 

4 9.820 

12 

33.253 

60-69 

I 1 7.120 

0 

2.687 

5 7.243 

0 

2.513 

4 4.651 

10 

24.214 

70-79 

1 755 

0 

34* 

0 6(2 

0 

105 

0 226 

1 

2.046 

Total 

3 21.895 

0 

6.212 

10 26.144 

9 

11.128 

12 25.461 

34 

91.540 

The weighted pomt 
cellmate of rate 

LOO 


— 

>«•<«! 

6 ** C 2.0I 

4 WM* 

.1.53 

Mantel extension 

ratio and test-based 








chi 

2.673 

90* confidence 








Onc-(ari 


touts 








P value 

0.00376 

Mantel - Haenuel chi 




1756 

2656 

2.317 



One-tail P value 




003954 

000395 

0.01025 




Note. In computation. iftt 60-69 and 70-T9 were combined 
• Prospective study, 1966-1911. Japan. 
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TABLE 9 

All Sites Cancer Mortality in Women ay Age Gitour. »v Occlratios, and »v Hlsmands' 
Smoking Hamit iPatient Herself a Nonsmoker r 


Husband's Husband's 

occupation ift group 

Husband v smoking habit 

E&smoker 

Nonsmoker l-19/day 20-'day 

Total 

Agricultural 40-49 

40 

2.502 

119 5.941 

76 3.636 

235 

12.079 

worker 50-59 

96 

3.497 

201 6.KI2 

115 3.514 

412 

13*823 

60-69 

205 

4.084 

373 6.845 

127 2.152 

705 

13*081 

70- 

17 

323 

22 446 

5 89 

44 

858 

Total 

358 

10.406 

715 20.0-14 

323 9.391 

1.3% 

39.841 

Other 40-49 

48 

3.727 

118 9.0V3 

103 7.128 

269 

19.948 

50-59 

79 

4.294 

248 8.830 

169 6.306 

4% 

19.430 

60-69 

132 

3.036 

23 V 5.598 

129 2.499 

500 

11.133 

70- 

n 

432 

21 619 

6 137 

44 

1.188 

Total 

276 

11.489 

Hi '4.140 

407 16.070' 

1.309 

51.699 

The weighted point 


1.00 

‘• l * X l O.v 

1 * S 1.12 

Mantel extension 

estimate of rate ratio 





chi 

3.540 

and test-based 9CKr 





One-tail 


confidence limits 





P value 

0.00020 

Mamel-Haensze! chi 



2.232 

3.628 



One-tail P value 



0.01281 

0.00014 




•Prospective study. 1966- 1981. Japan. 


kemia. the direction of this trend being evenly distributed to both the plus-side 
(risk increases with the extent of husband's smoking habit) and the minus-side 
(risk decreases with the extent of husband's smoking habit). 

DISCUSSION 

This study confirms the correlation between lung cancer and spousal smoking 
reported previously. The correlation is quite specific in terms of diseases. For 
instance, no risk elevation at all was observed for stomach cancer. A striking 
internal consistency of association was also observed. The results were essen¬ 
tially similar when observed in terms of age of husbands, age of wives, occupation 
of husbands, and differing periods of observation. The results are in line with a 
Greek study by Trichopoulos and others (10) and a U.S. study by Correa and 
others (4) (external consistency), although they are slightly at variance with an 
American Cancer Society study in the United States (5) and a case-control study 
conducted by Rabat and Wynder C8). 

Differences in proximity between husband and wife in daily life, room size, 
room ventilation^ and frequency of wives who work in offices in these countries 
are potentially influential factors in enhancing the extent of risk posed by hus¬ 
bands' smoking. 


Source: https://www.industrydocuments.ucsf.edu/docs/hppxOOOO 
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Histology of 21 cases of lung cancer in nonsmoking wives with smoking hus¬ 
bands was not essentially different from that of smoking women (adenocarci¬ 
noma. 57.1%; squamous cell carcinoma. 19 0 9c: and small-cell carcinoma. 4.8 9c)\ 

The current results of elevated risk of nasal sinus cancer in addition to the 
risk of lung cancer mujy^stntngthen .the |>{ausit)jlity of carcinogenic hazards of 
»idestrdalS?i!^^ 

of measurements of various carcinogen^ in sidestream) smoke showing them to' 
be preSenf in higher concentrations than m mainstream smoke (2. 3) These results 
are also compatible with known evidence showing a possible influence of passive 
smoking on health including elevation of carboxyhemoglbbin and nicotine/co- 
linine levels in saliva, blood, and urine after exposure to passive smoking: ele¬ 
vation of hydroxyproiine levels in urine (a marker of collagen destruction in lung 
tissue); the presence of mutagens in urine (I); small airway dysfunction, in those 
exposed daily to passive smoking in the workplace (II); and risk elevation for 
pneumonia, bronchitis, and asthma in children with smoking parentis). 

When the effects of passive smoking due to husbands* smoking were compared 
with the effects of direct smoking in women, the results clearly indicated that the 
effect of passive smoking is less than one-fifth that of direct smoking, the SMRs 
being 1.55 and 3.81. respectively In terms of attributable risk, however, the effect 
of passive smoking on lung cancer in women is nearly as important as that of 
direct smoking because the population of intrahousehold passive smokers at risk 
is four times greater <n * 69,645) than the population of active smokers (n - 
17,366). Therefore, although the relative risk of indirect smoking is much smaller 
than that of direct smoking, the absolute excess deaths from lung cancer due to 
passive smoking may be quite important because of the large size of the exposed 
group—especially in countries such as Japan where the majority (nearly 70%) of 
adult men smoke, but only a minority <15% or less) of adult women smoke. 

Passive smoking can be divided into (a) direct passive smoking (direct inhala¬ 
tion of sidestream smoke before being diluted by room air) and (b) indirect passive 
smoking (inhalation of room air polluted by sidestream smoke) according to the 
extent of proximity effect, just as droplet infection is separated from droplet 
nuclei infection in acute respiratory communicable diseases: the effect of venti¬ 
lation is of limited importance in the former case, although quite significant in 
the latter. Small room size and congested living conditions in Japan (and possibly 
also in countries like Greece) are naturally more conducive to direct passive 
smoking. 

As described in a previous report, the age-adjusted mortality rates for lung 
cancer are increasing rapidly for both men and women in Japan. As only a fraction 
of Japanese women with lung cancer smoke cigarettes, the reasons why their 
mortality from lung cancer nearly parallels that of men have been unclear. The 
current study attempts to explain at least a part of this long-standing riddle. 
Although the average rate of female smokers in Japan has remained fairly stable 
over the past 20 years, a statistically significant increase in the mortality rate for 
lung cancer in nonsmoking women was observed in our long-term follow-up study 
of a large-size population. Mortality rates per 100,000 for ages 50-59. 60-69. and 
70 and above were 7.1, 17.7, and 31.0 in first 10 years of follow-up and 9.9. 27.1. 
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and 44.3 in the subsequent 6 years, respectively (P * 0.00373). This phenomenon 
can be interpreted as the influence of widespread exposure to passive smoking 
in Japan. 

As also emphasized in this earlier report, these observations strongly question 
the validity of the conventional method of assessing the relative risk of developing 
Jung cancer in smokers by comparing it with nonsmokers. This study shows that 
nonsmokers are definitely not a homogenous group and should be subdivided 
according to the extent of previous exposure to indirect or passive smoking. The 
observation of the effect of passive and active smoking on lung cancer risk in 
men and women revealed a similar effect of both active and passive smoking on 
lung cancer when nonsmokers without exposure to intrahousehold passive 
smoking were used as the unit risk group (Fig. 4). 

The 1 observation of an elevated risk of brain tumors in nonsmoking women with; 
amkihljllffisiMinds: is of importance in considering the etiology of brain tumors 
fi^^^k^om currtni knowledge is 'qiilter' limitedfridn^ 
tc^simn^^ smoking on childhood brain tu- : 

mors (9). 
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F»c 4 Active and passive smoking »nd lung cancer mortality: Relative risks <RR) with 909t con¬ 
fidence intervals. (Prospective Study. IRbfr-l'tt'l. Japan.) 
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The results of the present study must be effectively utilized in planning pro¬ 
grams for the control of lung cancer and other selected diseases. The results 
clearly indicate that lung cancer, especially in women, can only be controlled 
satisfactorily when proper measures are taken against passive smoking as well as 
against active smoking, especially in countries like Japan. A similar statement 
may also be valid for cancers of other selected sites. 
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